Psychiatric and neurological manifestations of hypoparathyroidism are relatively well documented (Simpson, 1952) , but reports of myopathy in association with hypoparathyroid conditions are rare. The patient described below has a paranoid psychosis as well as idiopathic hypoparathyroidism; details of his presentation and treatment will be described elsewhere (Macfie et al., in preparation). We report here evidence that he had a myopathy in association with his hypoparathyroidism. Myopathy is said to be quite common in psychosis.
CASE REPORT
The patient, then aged 64 years, and working as a messenger, complained in 1969 of a sensation of insects running up his legs. The idea diminished when he was admitted to hospital (and before he started any medication). Since that time, at irregular intervals, he has described similar sensations; during these episodes auditory hallucinations and paranoid ideation have usually been obvious. At times it seemed that these phenomena became evident when (Fig. 2) , and these are typical of hypocalcaemia. But, in addition, these electromyograms also showed long trains of spontaneous potentials, sometimes lasting over a minute (Fig. 3) . A biopsy of tibialis anterior muscle (Dr L. W. Duchen) showed marked myopathic changes (Fig. 4) ; many fibres contained central nuclei, and there was disorganization of myofibrils, 'ring-forms' being very numerous. Occasional 'cytoplasmic bodies' were seen. Some fibres were necrotic, while in others there was an infiltration of reactive cells. On 11 April 1973 the patient was given a calcium infusion and, two days later, when his serum calcium level was 2.37 mmol/l (9.5 mg/dl), the electromyogram was reported as normal. On 4 May 1973, when the serum calcium level was 2.1 mmol/l (8.4 mg/dl), sparse fibrillation was noted, but there were no myotonic trains and no bursts of motor unit activity.
He has been treated with phenothiazines, but changes in serum enzyme levels were unrelated to use of these drugs. After the calcium infusion, serum levels of LDH, hydroxybutyric dehydrogenase (HBD), and unconjugated bilirubin rose abruptly (total bilirubin 35.9 Vmol/l (2.1 mg/dl)), while the SGOT and creatine phosphokinase (CPK) were virtually unchanged. The levels rapidly fell again. The CPK remained normal for many months after the infusion, even though intramuscular injections of vitamin D and oral phenothiazines were administered. However, the CPK level rose to well over 100 IU/l (normal range 0 to 50) when the serum calcium fell below 1.75 mmol/l (7.0 mg/dl).
Results of other investigations which are relevant to a discussion of the muscle abnormality are: blood urea 7.0-14.0 mmol/l (42-85 mg/dl), creatinine 150 Fmol/l (1.6 mg/dl) with clearance 71 ml/minute; proteinuria 525 mg/24 hours, but urinalysis showed no other significant abnormality. Protein-bound tions, in particular the raised ESR, blood urea nitrogen, and protein-bound iodine; however, the fact that these results remained abnormal, but the signs of myopathy disappeared, when the serum calcium was restored to a normal level, strongly suggests that the myopathy was due to or related to abnormal calcium metabolism. Clearly, this patient has renal disease, and the protein-bound iodine is thought to be elevated because of diminished renal clearance. We do not know why the ESR is raised. A renal biopsy has not been possible; there was no evidence of collagen disease or amyloid in the muscle biopsy specimen. Myopathy has rarely been reported in association with hypoparathyroid conditions. Wolf and Lusk (1972) give a full account of such a case after subtotal thyroidectomy, and review the literature; in other reports, the association is not so clearly demonstrated. Cape (1969) described myopathy in a case of pseudohypoparathyroidism; histochemical examination showed a lack of phosphorylase activity in the muscle, and Cape suggested that there had been insufficient calcium to activate phosphoryl kinase. His patient had muscular weakness, and serum levels of CPK, LDH, and aldolase were markedly elevated; the serum calcium level was between 1.25 and 1.65 mmol/l (5.0-6.6 mg/dl).
An inverse relationship between serum levels of calcium and LDH has been reported previously (Stoner et al., 1971) ; LDH returns to normal when hypocalcaemia is corrected (Zondag and Klein, 1968; Wolf and Lusk, 1972) . This pattern is apparent in our own case (r = -0.76), in which a similar relationship with HBD was present but less obvious (r= -0.60). There was also a clear inverse correlation between serum levels of calcium and CPK (r = -0.76). Elevated CPK, LDH, and aldolase levels were found in two patients with hypocalcaemia described by Hower et al. (1972) . It seems that increased membrane permeability (leading to enzyme release) results from hypocalcaemia. In our case it is of interest that the SGOT remained normal except for a transient and unexplained elevation in November 1971.
Elevation of serum CPK has been found in about 50%°of acutely psychotic patients (Meltzer and Moline, 1970; Gosling et al., 1972; Schweid et al., 1972) , though Harding (1974) could not confirm these findings; reports differ about whether LDH and/or SGOT are often concomitantly raised. Generally the CPK levels return to normal within a few days to weeks; increased CPK activity has been found in 7.80% of nonpsychotic patients (Meltzer et al., 1971) . These findings are of some interest in our own case; on three occasions it seemed that raising his serum calcium level resulted in reemergence of his psychosis, though in the last two years the converse has not applied-he remained deluded except for a few months in 1975. His CPK level was not measured while his mental state was normal; in January 1973, soon after he was admitted, it was found to be elevated, but he was still psychotic even when the serum levels returned to normal. Muscle biopsies have shown myopathic changes in over 400o of acutely psychotic patients Engel and Meltzer, 1970) , but serum calcium levels were not reported in these studies. We suggest that investigation should be made into the relationship of calcium metabolism and ion exchange to abnormal muscle enzyme levels in cases of psychosis.
